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CONTAINER TRANSPORTATION SYSTEM AND METHOD 

BACKGROUND 

The present invention relates to containerized freight transportation 
systems and methods and, more particularly, containerized freight transportation 
systems incorporating a marine vessel such as a barge. 

Transportation of containerized freight has proven to be efficient and cost- 
effective when utilized in a marine environment. It is now quite common for barges and 
freighters, the latter more specifically named container ships, to transport containerized 
cargo. Typically, the cargo is first stowed within enclosed, sealable metal containers 
which are made in standardized lengths, such as 40 feet, and having standardized 
width and height dimensions. Once filled with cargo at a customer's location, the 
containers are sealed and transported by tractor trailer or rail to a marine terminal, 
where they are loaded upon a barge or container ship by container cranes. 

Container cranes are relatively expensive, typically costing several million 
dollars each. Such cranes typically comprise an elevated bridge or superstructure 
mounted on rails set in the marine terminal. The bridge supports a boom which is 
sufficiently elevated to allow the marine vessel to be loaded or unloaded to sail and 
moor beneath it. The container crane includes a carriage movably mounted on the 
boom having a winch which lifts containers singly from the dock between the support 
legs of the superstructure, transports them to a desired position above the load deck of 
the vessel, then lowers the containers to a preselected location. Marine vessels loaded 
in this fashion typically transport containers stacked several containers high, or in 
greater stacks. Once the containers have been stacked on the load deck, they may be 
lashed into position by a series of cables which are attached to the deck. Containers 
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stored below the weather deck of the marine vessel typically are secured in racks which 
are dimensioned to receive containers of a particular size. 

A disadvantage with such a crane system for loading and unloading 
containers from a marine vessel is that such systems are quite expensive, require 
extensive site preparation, significant space for erection and significant wharf strength, 
and can handle only a single container at a time (although some marine terminals have 
more than one container crane on a set of tracks). Accordingly, there is a need for a 
system and method of loading, transporting, and unloading containerized cargo from 
marine vessels which can be implemented and operated at a relatively low cost and 
does not require significant site preparation or space. 

SUMMARY 

The present invention is a container transportation system and method 
which can be used virtually at any marine terminal, requires minimal site preparation, 
and is relatively inexpensive to implement. The system includes a number of 
containers, each adapted to contain freight and protect it in a marine environment, a 
material transporting vehicle adapted to lift, transport, orient and place the containers 
on a support surface, a marine vessel having a container storage deck with sufficient 
strength to support the vehicle when the vehicle is transporting a fully loaded one of the 
containers, and a ramp shaped to extend from an associated dock or wharf to the deck 
and having sufficient strength to support the vehicle when the vehicle is transporting a 
fully loaded one of the containers. 

In a preferred embodiment, the containers are 53 feet long, 8.5 feet wide 
and 9.5 feet high and are constructed of aluminum in order to maximize their cargo 
capacity. Each container includes corner fittings on all eight corners of the container, 
and the containers are secured to the deck by semi-automatic twistlocks. Furthermore, 
twistlocks are used to secure the containers to each other in a stacked relation. 
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Consequently, the need for cable lashings and other means of securement is 
eliminated. This elimination of lashings not only reduces the cost of materials required 
to secure the containers on the vessel, but greatly reduces the time required to load 
and unload containers. 

The ramp of the preferred embodiment is sized to allow the vessel to be 
accessed by the vehicle in all tidal and load conditions. The ramp preferably includes a 
pivotable foot which is inclined to provide a smooth transition to the ramp from the 
terminal, and a downwardly-extending lip which engages a rail on the deck of the 
vessel, to effect a secure, low profile construction. 

Also in the preferred embodiment, the material transportation vehicle is a 
reach stacker which is capable of securing a single container to the spreader 
attachment of a telescoping boom which includes an hydraulic pivot so that the 
container can be rotated and inclined, as well as raised and lowered. This multi-degree 
range of movement enables the reach stacker to lift containers from a storage position 
on the associated terminal, transport them over the ramp to the container storage deck, 
and then properly orient the containers to engage the deck mounted twistlocks and 
stack the containers. 

In the preferred embodiment, the marine vessel is a barge whose deck 
has been reinforced to support the weight of the reach stacker and container as it is 
being positioned on the deck. The beam to length ratio of the barge is selected to 
provide sufficient stability for the reach stacker to transport containers on the deck of 
the barge. Also in the preferred embodiment, the barge has a pointed bow, which 
enables it to be towed at a greater speed for a given horsepower tug. 

The method of the present invention begins with the act of loading the 
containers aboard the marine vessel. After the barge has been moved alongside a 
wharf or terminal, the ramp is positioned to extend from the dock to the marine vessel. 
In a preferred embodiment, the vessel is a barge having a single container storage deck 
and a continuous rail extending along the starboard edge of the deck. The ramp 
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includes a downwardly-extending extension or lip that engages the rail and thereby 
secures the ramp at any desired location along the length of the vessel. The reach 
stacker secures a container from a truck chassis or railcar to its spreader attachment, 
then transports the container over the ramp to the storage deck of the associated 
barge. Once on the deck of the barge, the reach stacker transports the container to a 
preselected location on the deck. In the preferred embodiment, this location includes 
twistlocks mounted in slots on the deck and positioned to receive the bottom corner 
fittings of the container. This process is repeated by the reach stacker until all of the 
desired containers have been loaded and secured aboard the marine vessel. When 
the marine vessel arrives at the destination port, the process is reversed, with the reach 
stacker removing the containers from the deck and either placing them in storage on 
the dock, or placing them on vehicles, such as tractor trailers. 

Accordingly, it is an object of the present invention to provide a container 
transportation system and method which is relatively inexpensive to implement; a 
container transportation system and method which does not require extensive terminal 
preparation; a container transportation system and method which can be carried out 
efficiently to minimize the turnaround time of a marine container transportation vessel; 
and a container transportation system and method which is reliable. 

Other objects and advantages of the present invention will be apparent 
from the following description, the accompanying drawings and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic, front elevation of the container transportation 
system of the present invention; 

Fig. 2 is a side elevation of the transportation system of Fig. 1; 

Fig. 3 is a detail of the ramp and deck interconnection of the system of 

Fig. 1; 
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Fig. 4 is a detail of the dock side support foot of the ramp of Fig. 3; 
Fig. 5 is a detail showing a typical container, corner fitting and twistlock 
attaching the container to a deck; and 

Fig. 6 is a detail showing a typical connection between containers. 

DETAILED DESCRIPTION 

As shown in Fig. 1, the container transportation system of the present 
invention, generally designated 10, includes a specially designed barge 12, a reach 
stacker 14, a ramp 16, and a plurality of containers 18. The barge 12 includes a cargo 
deck 20 which is reinforced sufficiently to support the weight of the reach stacker 14 
when carrying a container 18A which is fully loaded. In the preferred embodiment, the 
deck strength of the barge 12 is approximately 1,750 pounds per square feet, which is 
several times that of a typical commercial roll-on, roll-off vessel. The barge 12 is 
dimensioned such that the reach stacker 14 can move about all parts of the deck 20 
and stack the containers 18 on the deck (see also Fig. 2) without the barge listing to the 
side an undesirable amount. Preferably, the barge 12 has a beam B which is 
approximately 1/4th the length L (see Fig. 2) of the barge. This is approximately two 
times that of a typical ocean going vessel. In addition, the hull 22 of the barge 12 
differs from traditional barge design in that it includes a pointed bow 24. This bow 
shape, in combination with the beam to length ratio of the hull 22, enables the barge 12 
to be towed at speeds up to 50% above those of similar sized barges with the same 
horsepower tug, which results in faster transit time. 

As shown in Fig. 2, each container 18 is generally of conventional design, 
being for use in a marine environment. However, the containers 18 have been modified 
to have a length A of approximately 53 feet. This enables the containers 18, when 
transported on a tractor-trailer chassis (not shown) to and from the marine terminal, 
which can be a wharf or dock 26 (see Fig. 1), to have cargo capacity similar to high 
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cube trailers operated by typical trucking companies. In addition, each container 18 
includes corner castings 28 attached to each corner. As shown in Fig. 5, each corner 
casting 28 has a bottom opening 29 shaped to receive a semi-automatic double cone 
twistlock 30. Also as shown in Fig. 5, a twistlock 30 preferably is used to secure a 
5 container 18 to the cargo deck 20. To accomplish this, a plurality of slots 20A are 

formed in the cargo deck so that the twistlock 30 can be used to secure a container 18 
to the deck 20. 

In addition, as shown in Fig. 6, twistlocks 30 are used to interconnect the 
containers 18 and are interposed between adjacent pairs of corner castings 28. In the 
10 preferred embodiment, the twistlocks 30 are model C5AM-DF double cone semi- 
O automatic twistlocks, manufactured by Buffers USA of Jacksonville, Florida. The corner 

castings are also manufactured by Buffers USA and are standard ISO type. Use of 
U1 corner casting 28 and twistlock 30 combinations to secure the containers 18 to each 
uj other and to the cargo deck 20 enables the containers to be secured in stacks 31 (see 
pi 5 Figs. 1 and 2) with very little spacing in between, typically approximately two feet 
s lengthwise and 3 inches widthwise. In addition, the use of the corner castings 28 and 

£ twistlocks 30 eliminates the need for conventional means of securing the containers 18 
r? in a stacked relation, such as racks or cable lashings. 

m The reach stacker 14 (Figs. 1 and 2) transports containers 18 from the 

r ^20 marine terminal 26 to the barge 12 over a ramp 16. The ramp 16 is reinforced to 

support the weight of the reach stacker 14 and a fully loaded container 18A which it 
carries. The ramp 16 includes high steel sidewalls 32 (see also Fig. 4) for safety in 
poor visibility conditions. The ramp 16 preferably is approximately 75 feet in length, 
which reduces the angle of inclination of the ramp from the wharf 26 to the cargo deck 
25 20 sufficiently to enable the reach stacker to transport containers 18 without slipping. 
Traction is enhanced by including heavy square bar chevrons on the floor 33 of the 
ramp (see Fig. 3). The enhanced traction capabilities of the floor 33, combined with the 
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length of the ramp 16, enable the reach stacker 14 to access the barge 12 in all tidal 
and load conditions, even when the barge is unloaded and at high tide. 

As shown in Fig. 3, the ramp 16 includes a downwardly depending lip 
extension 34 at its front end 35. The extension 34 is shaped to engage a longitudinal 
5 rail 36 which is attached to the cargo deck 20, preferably by welding or other 

conventional means, and which extends substantially the entire length L of the barge 
12. The front end 35 of the ramp 16 is lowered onto the deck 20 such that the 
extension 34 engages and is retained by the rail 36. This structure allows the ramp to 
terminate immediately adjacent to the edge of the deck 20, but insures that the ramp 16 
10 will not slide sidewardly off of the deck. The barge 12 includes steel bar reinforcing 37 
o to properly distribute the weight of the ramp 16. 

q As shown in Fig. 4, in order to ease the transition from the terminal 26 to 

F! the ramp floor 33 (Fig. 3), the ramp 16 includes a pivotal foot, generally designated 38. 
yj The foot 38 includes an upper, inclined surface 40 which is mounted on support 
Lll 5 gussets 42. The entire structure is attached to the rear end 44 of the ramp 16 by a 

3 ^ pivot 46. 

M 

^ The reach stacker 14 preferably is a conventional reach stacker, such as 

S model DRD420-60S5 manufactured by Kalmar, and includes a telescopic boom 48 (see 

tfl Figs. 1 and 2) which is raised and lowered by twin double-acting hydraulic cylinders 50. 

03 

""20 The boom 48 terminates in a hydraulically operated swivel 52 connected to a spreader 
attachment 54. The spreader attachment 54 is adapted to engage receptacles (not 
shown) formed in the top wall 56 of a container 18. Consequently, the reach stacker 14 
can lift a container 18 off of a trailer or rail car, and can transport it over the ramp 16 to 
the cargo deck 20 of the barge. The swivel 52 enables the containers 18 to be 
25 positioned freely in the space above the deck and to be positioned in stacks 30. The 

reach stacker 14 can stack containers 18 lengthwise, as shown in Fig. 2, or end on, and 
can load and unload across rows. These features make the reach stacker a desirable 
alternative to a conventional forklift truck. 
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The method of the invention is as follows: Containers 18 are delivered to a 
marine terminal or wharf 26 by tractor-trailer rigs, or by rail. The barge 12 is towed into 
position by a tow boat (not shown) adjacent to the marine terminal 26 and moored in 
location by conventional mooring lines. The invention 10 can be used in semi-improved 
5 terminals, or even in situations where the barge 12 is moored alongside pilings which 
are offshore. A reach stacker or mobile lifter is used to position the ramp 16 such that 
the extension 34 engages the longitudinal rail 36 of the barge 12. Preferably, the ramp 
16 is positioned midway between each stack and multiple ramps 16 are used to 
minimize the need to move ramp 16. A single reach stacker 14 then lifts each 
10 individual container 18 from its location in the marine terminal 26 and transports it over 
p the ramp 16 onto the cargo deck 20, where the reach stacker then places the container 
q 18 on the deck 20 such that the corner castings 28 are secured to twistlocks 30 which 

are already secured within recesses (20A) on the deck in the stacking pattern. 
Ly Subsequent containers 18 are first fitted with twistlocks 30 on their underside corner 
[7jl 5 castings 28 just after the containers are lifted from their chasses on the terminal 26. All 
|L of such twistlocks 30 engage with the weight of the container 1 8 itself as the container 

J is placed upon a container to form a stack 31 . 

^ The reach stacker 14 preferably transports the containers to locations on 

*B barge deck 20 directly adjacent to the ramp 16 to minimize maneuvering time. After the 

BQ 

""20 loading is complete, the ramp 16 is removed and the barge 12 is then secured to a tow 
boat which, after the barge has been cast off, tows the barge to its destination. In this 
loading process, the twistlocks 30 are the only mechanism required to secure the 
stacks 32 to the deck 20, and to secure the containers 18 to each other; no other 
lashings or cables of any kind are required. The pointed bow 24 of the barge 12 
25 enables the tow boat to tow the barge at a relatively greater speed than conventional 
straight-bowed barges. 

When the barge reaches its destination, it is moored to the adjacent wharf 
or dock 26, and the process is reversed. The ramp 16 is attached to the rail 36 of the 
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deck 20, and the reach stacker removes the containers 18 one by one from the deck. 
The twistlocks 30 are tripped to release the containers 18 from engagement with each 
other an with the deck 20. A pole may be used to trip the twistlocks 30 on the second 
and third high containers 18 of a stack 31. 
5 An advantage of the aforementioned system of the present invention is 

that it does not require expensive overhead cranes or elaborate site preparation; the 
method can be conducted at almost any location where a sufficient space is present to 
enable the ramp 16 to be firmly supported. 

While the method and apparatus disclosed herein constitute preferred 
10 embodiments of the invention, the invention is not limited to this precise method and 
apparatus, and other methods and devices may be used without departing from the 
scope of the invention. 

What is claimed is: 
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